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a b s t r a c t
We define contravariant forms on diagonal reduction algebras, algebras of h-deformed
differential operators and on standard modules over these algebras. We study properties
of these forms and their specializations. We show that the specializations of the forms on
the spaces of h-commuting variables present zero singular vectors iff they are in the kernel
of the specialized form. As an application we compute norms of highest weight vectors in
the tensor product of an irreducible finite dimensional representation of the Lie algebra gln
with a symmetric or wedge tensor power of its fundamental representation.
© 2018 Elsevier B.V. All rights reserved.
1. Introduction
The contravariant (or Shapovalov) formonhighestweightmodules is a powerful tool in representation theory of reductive
Lie algebra. It is used for the construction of irreducible representations, description of singular vectors of Verma modules
etc. [1,2]. In this paper we define and compute an analogue of the Shapovalov form for certain modules over reduction
algebras. As an illustration we calculate the norms of singular vectors in tensor product of irreducible finite-dimensional
representation of Lie algebra gln and symmetric or exterior powers of its fundamental representation.
Let g be a reductive Lie algebrawith a given triangular decomposition g = n−+h+n+. Heren± are two oppositemaximal
nilpotent subalgebras of g and h is the Cartan subalgebra. The reduction algebras Z¯± and Z¯ (the latter is called sometimes
the double coset algebra) are built from the pair (A,U(g)), where A is an associative algebra which contains the universal
enveloping algebra U(g) of g, see Section 2.1 for details. We define contravariant form for three particular double coset
reduction algebras: the diagonal reduction algebra D¯(gln), and the algebra Diffh(n) together with its odd version GDiffh(n),
see Section 2.3 for definitions.
The algebraic construction of the contravariant form for universal enveloping algebras of semisimple Lie algebras is based
on the Harish-Chandra map [3] whose construction uses the triangular decomposition g = n−+ h+ n+ which implies that
U(g) decomposes into a sum of a left ideal n− U(g), right ideal U(g)n+ and the commutative ring U(h). The Harish-Chandra
map and the contravariant form can be defined for the algebras D¯(gln), Diffh(n) and GDiffh(n) as well. Note that there is
no analogue of the triangular decomposition for the diagonal reduction algebra D¯(gln). However, the diagonal reduction
algebra possesses a similar to above decomposition into the sum of a certain left ideal, right ideal and the commutative ring
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